separation conditions were used: 1)The gradient conditions (B %) were from 5 to 60% B within 15 min; 2) from 0 to 0% within 3 min following by increase to 60% within 12 min.
The flow rate was 0.2 mL/min and the injection volume 1 μL. The separation was performed on a Aeris Peptide XB-C18 column (50 mm × 2.1 mm) 3.6 μm bead diameter. The samples of peptide were dissolved in 400 µl of water : acetonitrile mixture (95 : 5).
NMR analysis
The NMR measurements for low molecular weight diselenide were carried out on Bruker Avance 500 MHz spectrometer at 25 °C, at the analyte concentration of 5 mg mL −1 , in 99%
CDCl3.
Purification and characterization of peptides.
The model Sec-contained peptides were purified by preparative reversed-phase HPLC on a Vydac C18 column (22 mm x 9 250 mm), using the following solvent systems: S1 0.1% aqueous TFA, S2 80% acetonitrile + 0.1% TFA, linear gradient from 5 to 70% of S2 for 50 min, flow rate 7.0 ml/min, UV detection at 210 and 280 nm. The resulting fractions were collected and subjected to a lyophilization process. The identities of the products were confirmed by MS analysis using a Apex Ultra FT-ICR (Bruker, Germany) mass spectrometer equipped with an electrospray (ESI) ionization source. The purity of peptides were analyzed using a Thermo Separation HPLC system with a UV detection (210 nm) on a Vydac Protein RP C18 column (4.6 × 250 mm, 5 μm), with a gradient elution of 0%-80% S2 in S1 (S1 = 0.1% aqueous TFA; S2 = 80% acetonitrile + 0.1%) for 40 min (flow rate 1 mL/min). The metathesis products were analyzed by HPLC on a Aeris Peptide XB-C18 column (50 mm × 2.1 mm) 3.6 μm bead diameter using Shimadzu IT-TOF instrument equipped in PDA detector. The separation conditions were described in section LC-MS.
Synthesis of 1,2-bis(4-bromobenzyl)diselane
Sodium Diselenide and 1,2-bis(4-bromobenzyl)diselane were synthesized as stated in procedure published by Klaymanet al. 
1,2-bis(4-cyanobenzyl)diselenide:
* Synthesis of 1,2-bis(4-cyanobenzyl)diselenide was performed based on previous procedure.
Sodium diselenide was first synthesized by the reaction of selenium powder (0.6 g, 7.6 mmol) and sodium borohydride (0.2 g, 5.3 mmol) in presence of absolute ethanol (30 mL), after cooling in ice bath for 15 minutes. Reaction was performed by refluxing the mixture for 2 hours with nitrogen purging and yielded reddish-brown colored solution. 1,2-bis(4-bromobenzyl)diselane (9.96 mg, 0.02 mmol) and 1,2-bis(4-cyanobenzyl)diselenide 
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Fig. S 14
1 H NMR spectrum-stacked representation of 1,2-bis(4-bromobenzyl)diselenide (purple), exposed to light mixture of 1,2-bis(4-bromobenzyl)diselenide, and 1,2-bis(4-cyanobenzyl)diselenide (green) and 1,2-bis(4-cyanobenzyl)diselenide (blue) in CDCl3 
